et (YA) 2 13 Abstract 14 Objective: The objective of this study is to examine, based on theory of change, whether 15 integrated leading-managing-and-governing for results model is plausible cause of improved 16 institutional delivery. 17 Methods: A team-based quasi-experimental study was conducted. One-hundred-thirty-four 18 health facility teams were enrolled in the study. Teams were allocated to intervention and 19 control groups in a 1:1 ratio, non-randomly. End line institutional delivery was the dependent 20 variable while the group (main predictor) and the baseline institutional delivery (covariate) 21 were independent variables. The intervention that was given over six months was integrated 22 leading-managing-and-governing for results model. The institutional deliveries were 23 measured with percentages whilst the group was measured with exposure status (yes or no) to 24 the intervention. Data, from both groups, were collected at baseline and end line. Data were 25 analyzed using analysis of covariance. Statistical significance was determined at (p<.05). The 26 main effect of the intervention was determined by 95% CI, presented in the contrast results. 27 Results: The adjusted mean institutional deliveries with 95% CI were 47.4 (46.2, 48.6) and 28 33.4 (32.2, 34.6) in the intervention and control groups, respectively. Contrast results showed 29 that having an intervention group, p = .000, 95% CI (12.2, 15.8), of integrated leading-30 managing-and governing for results model significantly increased mean institutional delivery 31 compared to having a control group. 32 Conclusions: This study provides some guidance regarding the plausible causation of 33 integrated leading-managing-and-governing for results model on institutional delivery. It 34 would serve as a baseline in identifying true causation using a randomized design. 35
Introduction

38
Strong health system is required to address global concerns such as Universal Health 39 Coverage (UHC) [1, 2] . To realize this, six critical health system building blocks are 40 identified [3, 4] . This includes service delivery, health workforce, medical products, health 41 information systems, healthcare financing, and leadership and governance. But, leadership 42 and governance is remained the most challenging to measure, particularly in Low and 43 Middle-Income Country (LMIC) health systems [5, 6] . Perhaps, it might be due to lack of 44 scientifically reliable and empirically scalable practices.
45
Despite this challenge, Integrated Leading-Managing-and-Governing (ILMG) for results 46 model (Fig 1) , 52
In fact, in the beginning, the model held only integrated leading and managing practices[7-9].
53
But, a decade later, it holds the current structure (Fig 1) through incorporating governing 54 practices [3, 10] . Additionally, using factor analysis technique, the current authors reported 55 four integrated latent factors of the three paths [10] . These are compliance with principles, 56 strategic sensitivity, system building and contextual thoughtfulness. Such findings strengthen 57 the challenging characteristics of measuring the leadership and governance building block.
58
The model (Fig 1) , particularly in Ethiopia, is applied in the USAID transform primary 59 health care project health facilities, with a goal of ending preventable maternal mortality.
60
Away from its enormous expansion, only limited studies report the effect of the model on 61 improved health system performance and sustained health outcomes [6, 8, 9, 11] . The studies 62 done in Kenya, Egypt and Mozambique reported that applying the model increased 10%, 41% 63 and 10% average coverage rate on selected health-service delivery indicators. However, the 64 latter two studies were done retrospectively for evaluating pilot projects [9, 11] .
65
On the contrary, the study done in Afghanistan reported that there was no statistically 66 significant effect of the intervention on health system performance [12] . Rather, it showed that 67 many indicators worsened in the intervention group.
68
Generally, the previous studies lack either using control group [9, 11] 
90
Study design and teams 91 A prospective pre-post intervention no-treatment control group team-based quasi-experimental 92 study was conducted. One-hundred-thirty-four health facility teams were enrolled in the study.
93 These teams were allocated to intervention and control groups in a 1:1 ratio, non-randomly.
94 Integrated leading-managing-and-governing for results model was given to the intervention 95 group. Yet, the control group was followed without any intervention. Moreover, teams were 96 intact and worked together over the intervention period.
97 Intervention
98
The ILMG for results model was delivered over six-month period. Based on the intervention 99 protocol (S1 appendix), basic concepts that enable the teams to face challenges, and achieve 100 results were transferred with two consecutive off-site three-day workshops.
101
During the first workshop, the main task that the teams carried out was developing six-month 102 project on ID using a tool called the Challenge Model (CM)[3,9] (Fig 2) . The activities, elements of the CM, that the teams worked step-by-step were: reviewed their 105 respective facility mission; set a shared vision in lined with facility vision; developed six- (1) did significant value less than .05, and (2) did not the CI include zero.
166
The CI here was the difference between means, the original means adjusted for the covariate 167 that showed the likely value in the population. In reality, if the difference between means is 168 zero, then it tells there is no difference between the groups. If the CI does not contain zero, it 169 means that the effect in population is likely to be bigger or smaller than zero.
170
Ethical considerations
171
The current study was registered at clinical trials.gov with identifier NCT03639961.
172
Additionally, ethical clearance was secured from Bahir Dar University (BDU) with a protocol record 090/18-04. Moreover, written consent was obtained from each members of study teams; and data were protected. Table 1 displays the ordinary mean and standard deviation (SD) of the baseline and end line the intervention group, whereas, it was 1.1+2.2 in the control group.
180 reduces within-group error variance that is the intervention effect bias or specification error.
205
Second, it eliminates potential confounders since there is no preexisted group differences 206 systematically on more than it is. Last, it provides additional evidence of causality.
207
The current finding is also supported by other previous studies [9, 11] . However, unlike these 208 studies, the current study controlled a plausible covariate (noted earlier) and used control 209 group. Using control group helps to identify assumption attributes in trends between the 210 groups that occur at the same time as the intervention to that intervention.
211
The other distinction of the current study is that it used the model that integrated leading-212 managing-and-governing practices (Fig 1) while the other studies used either leading and 213 managing practices [8, 9] or governing practices [12] . Interestingly, the effect of balancing and 214 integrating leading managing and governing practices in improving service-delivery outcome 215 in a turbulent environment is similar to keeping the seat of a three-legged stool horizontal 216 while sitting on rough ground[27] (Fig 3) . On the contrary, the study done in Afghanistan reported that there was no statistically 219 significant effect of the intervention on health system performance or health outcomes [12] .
220
Rather, it showed that many indicators worsened in the intervention group. As explained by 221 the authors of the study, the intervention environment was fragile and conflict affected in the 222 study period. This supports the significant influence of the turbulent environment to achieve 223 significant results through interventions.
224
In the current study, the adjusted mean ID ( 
235
In spite of the above implications, there were potential limitations in conducting this study.
236
The first limitation identified was non-randomization that is the major weakness of quasi- 
249
The third potential limitation was the short duration of the intervention. Six months may not 250 be enough time to overcome barriers and achieve significant result. Nevertheless, if it was more than this with similar study design that lacks isolation and temporal precedence, 252 contamination will be a threat on the other way round. Even with this time, though no team 253 was recorded as loss to follow up, around 11% of intervention teams reported that at least one 254 team member transferred to a new area at the time of intervention.
255
The last challenge, to the best of our knowledge, was dearth of available literatures on testing 256 ILMG for results model, which of course limited the depth of our discussion.
Conclusions
258
This study provides some guidance regarding the plausible causation of integrated leading-259 managing-and-governing for results model on institutional delivery. It would support 260 evidence-based-leveraging of the model in similar settings. It would also serve as a baseline 261 for future research, possibly, considering randomization to identify true causation.
262
